INTRODUCTION
Most studies on the effects on consanguineous marriages in man have been carried out with no regard to consanguinity in the previous generations. Though kindreds with two or more related couples are occasionally encountered, few studies have clarified whether or not such observed familial accumulation of consanguineous marriages are coincidental. The present commUnication deals with the results of analyses of data on consanguinity in Japanese populations which reveals non-random distribution of consanguineous marriages among families.
MATERIALS
Data on consanguineous marriages in spouses, husband's parents and wife's parents were obtained from following reports.
1) A study of the effects of inbreeding on fertility (Tanaka et al., 1964) .
lThis study was supported by the Scientific Research Grants from the Ministry of Education, Science and Culture, of Japan, No.137071 in 1976. A part of the' present study was reported at the 21st Annual Meeting of the Japan Society of Human Genetics (1976) .
The materials were composed of all couples cohabiting for five years or more and residing in two adjacent rural communities in the southern district of Fukuoka Prefecture. One, denoted as K population, was surveyed by Furusho, and the other denoted as H population, by Yanase and collaborators. 2) A study of isolated population (Yanase, 1966) . Data on two isolated populations, Hs in Fukuoka Prefecture and Hi in Tokyo, were cited from this report. The samples of H and Hs came from the same source but were analyzed individually, since they were not entirely identical; i. e. H sample was composed of the couples cohabiting for five years or more, and Hs was composed of parents of children born during the years 1943-1963. Yanase divided non-consanguineous couples into a native, endogamous group and a non-native, exogamous group. Most following analyses were carried out under this classification.
3) A study on the effects of maternal inbreeding on prenatal deaths (Tanaka et aL, 1967) .
The materials had been obtained by Furusho and his colleagues in a community in the central district of Kumamoto Prefecture (denoted as U population).
4) A study of the effects of parental consanguinity and inbreeding on stillbirths and prereproductive mortality (Schull et al., 1970) .
The data were collected from all couples residing in Hirado Island in Nagasaki Prefecture.
5) A study of consanguinity in Fukuoka city (Nakamoto, 1969) . The data were composed of all consanguineous couples whose wives were 30-50 years of age, residing in the central district of Fukuoka city, and non-consanguineous couples matched in age and certain other variables with the consanguineous ones.
Thus, data on 20,563 families in total were analyzed from various angles.
RESULTS
The distributions of consanguineous marriages in spouses, husband's parents and wife's parents are listed in Table 1 .
1) Correlation of consanguineous marriages between spouses and their parents.
Each sample devided into two groups according to whether the spouses are related or not, and the rates of consanguineous marriages in husband's parents and in wife's parents were compared between the two groups ( Table 2 ). The consanguinity rates in husband's parents and in wife's parents are higher in the group of related spouses than in that of not-related spouses in all but Hi populations. The difference are significant in 10 of the 14 comparisons, mostly at high levels.
Next, the rate of consanguineous marriages between spouses were compared among four groups by consanguinity between husband's parents and between wife's parents (Table 3) . In all but Hi populations, the rate is the lowest in group (0)-(0), in which husband's parents and wife's parents are both unrelated, followed by (+)-(0) and (0)-(+), and the highest in (+)-(+), in which the rate is thrice or more as high as that in (0)-(0), and the differences are highly significant.
In all the populations the rate of consanguineous marriages between spouses is higher in group (0)-(+) than in group (+)-(0).
2) Correlation of consanguinity between husband's parents and wife's parents.
Families were devided into two groups according to whether spouses are related or not, then in each group the observed frequencies of four combinations (0)- (0), (+)- (0), (0)-(+), and (+)-(+) by consanguinity in husband's parents and wife's parents were compared with the frequencies expected upon the supposition that consanguinity between husband's parents are independent from that between wife's parents, using consanguinity rates set out in Table 2 . All the populations except Hi show a similar trend, i.e. the observed frequencies is higher than the expected in groups (0)- (0) and (+)-(+), while the observed is lower than the expected in groups (+)- (0) and (0)-(+) ( Table 4) . z2-test revealed that consanguinity in husband's parents and that in wife's parents were significantly correlated in most populations (Table 5) .
3) Coefficient of parentage in spouses in groups classified by parental consanguinity.
Mean coefficients of parentage in spouses were compared among four groups classified by presence or absence of consanguinity between husband's parents and between wife's parents (Table 6 ). The values in groups (+)- (0), (0) (0)'(0) group and other groups is shown by * (5~), 9 * (1~) and *** (0.1~). Significance level is shown by * (5~), ** (1~) and *** (0.1yo). Table 6 . Mean coefficient of parentage in spouses in groups classified by consanguinity between husband's parents and between wife's parents.
Husband's parents and wife's parents, Population related(+) or not(0) Total Mean coefficients in related spouses are shown in parentheses.
coefficients in (0)- (0) and (+)-(0) were higher than those in (0)-(+) and (+)-(-k) in K population.
DISCUSSION
The present analyses indicate that there are significant correlations of presence or absence of consanguinity among spouses, husband's parents and wife's parents.
Schull et aL (1970) stated that the frequency of consanguineous marriages were randomly distributed among spouses, husband's parents and wife's parents in Hirado, contrary to our results obtained using different methods. According to them, the frequency of consanguineous marriages in spouses, husband's parents and wife's parents were I4.65~ (excluding those of unknown relationship), 8.89~ and 8.66~ respectively. And in 131 (1.28~) of 10,264 marriages husband's parents and wife's parents were both related, in 374 (3.66~) of 10,224 marriages spouses and at least one of their sets of parents were related, and these two numbers deviated insignificantly from those expected if consanguinity of the three marriages were independent of each other. Upon this supposition, however, the number of families in which husband's parents and wife's parents are both related is expected to be (0.0889 x 0.0866) x 10,264 = 79.02 (0.77~), which differs from the observed numbers 131 (1.28~) significantly at the 0.1 ~ level (t= 5.91). Number of families, in which the spouses and at least one parental couple are consanguineous, is expected to be {1 -(1-0.0889) x (1-0.0866)} x 0.1465 x 10,224=251.51 (2.46~o), which differs from the observed number 374 (3.66~o) significantly at the 0.1~ level (t=7.83). Thus, correlation of consanguinity among the three marriages is reconfirmed in Hirado data using the procedure of Schull et aL Yanase (1966) mentioned that the consanguinity rate between wife's parents in the group of related spouses was significantly higher than that in Q group (nonnative, unrelated), but not higher than that in N group (native, unrelated) . Our analysis revealed a significant correlation of consanguinity between wife's parents with that between spouses in Q group as mentioned by Yanase, and a positive, but insignificant correlation in N group. Consanguinity rate of husband's parents was higher in the group of related spouses than that in unrelated ones in both N and Q groups in Hs population (Table 2) . And consanguinity between husband's parents was correlated with that between wife's parents significantly at the 1~ level in the group of related spouses in Hs and at the 5~ level in N group in Hi population (Table 5) i Munakata (1955) reported that 11.76_+2.92~o of offspring born to related parents and 5.39_+ 1.90~ of offspring born to unrelated parents were married to relatives in a mountainous district in Fukushima Prefecture. This difference is significant at the 5~ level and, thus, consanguineous marriages tended to recurrent in successive generations.
Ge0graphical and/or social isolation may be at least one of main causes for such accumulation of consanguinity. Of the populations studied in the present report, K, H, Hs and Hi were geographically isolated mountainous villages, each of which was composed of a number of subpopulations more or less isolated from each other. Hirado population was separated into three religious groups (Buddhists, Catholics and Kakure-kirishitan), which were rather strictly isolated from each other with a few exceptions.
The trend of accumulation of consanguineous marriages was observed also in the two remaining populations of which the sample from Fukuoka was an urban population and U population was composed of Several rural communities adjacently scattered in a plain with no apparent isolation within each population. Therefore, the accumulation of consanguinity may not be explicable by isolation only. Some explanations maybe plausible such as: some families prefer to marry relatives in order to keep from dispersion of properties, and others have difficulties to find mates among unrelated persons owing to family history of hereditary diseases, syphilis, leprosy, etc.
Familial accumulation of consanguinity may have following effects: 1) Increase in inbreeding coefficient.
Consanguineous marriages in successive generations increase inbreeding coefficient in the offspring. 2) Joint effects with maternal inbreeding.
Adverse effects on fertility, mortality and morbidity of inbreeding in successive generations have been recognized in various experimentaI animals. These are attributed to single or joint effects of consanguinity and maternal inbreeding. Tanaka and others (1964 Tanaka and others ( , 1967 Tanaka and others ( , 1972 Tanaka and others ( , 1977 pointed out possibilities of such maternal inbreeding effects in man. If consanguineous marriages are Contracted in successive generations, the effects of consanguineous marriages of a spouses and those of wife's parents overlap each Other.
Thus, the accumulation of consanguinity may give overestimates of inbreeding effects, if consanguineous marriages in the previous generations are ignored.
